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The biology and immature stages of some Sepedon snail-killing flies 
in Natal (Diptera: Sciomyzidae) 

by 
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SYNOPSIS 

All the immature stages of Sepedon neavei Steyskal, 1956, are described and illustrated, as are most 
of the immature stages of Sepedon testacea Loew, 1862. Incubation periods, larval instar durations and 
puparial periods are noted for both species. A detailed description of S . neavei larval behaviour is 
given, with particular emphasis on modes of attack and feeding strategies, and with observations on 
prey preference, durations of instars on diets of different snail species, and sizes and numbers of snails 
killed. Physa acuta , Bulinus (Bulinus) sp., Biomphalaria pfeifferi, Lymnaea natalensis and Planorbis 
planorbis were offered as prey for larvae. Oviposition behaviour, eclosion and pupariation are de¬ 
scribed for 5. neavei and 5. testacea. Adult emergence (5. neavei ), feeding, copulation behaviour 
(5. neavei , 5. testacea and S. pleuritica J, variations in preoviposition periods and fecundity (S. neavei) 
are also described. A tentative explanation of seasonal population fluctuations and species packing in 
field collection sites is offered. 


INTRODUCTION 

Since Berg (1953) confirmed the malacophagous feeding behaviour of Sciomyzi- 
dae, the natural larval food of about two hundred species has been established 
(Berg & Knutson 1978). These same workers reported that most of these species 
have been reared in the laboratory. Of the sixty known Afrotropical species 
(Knutson 1980), nearly two-thirds belong to Sepedon Latreille, 1804. The litera¬ 
ture on the known habits of Sepedon larvae reports them to be aquatic predators 
of pulmonate snails of the families Lymnaeidae, Physidae and Planorbidae (Berg 
& Knutson 1978). Air swallowed into the gut enables the larva to float or swim 
just below the water surface, while interspiracular processes prevent the spiracu- 
lar slits from wetting. The larva feeds on its prey at the surface, by cutting and 
tearing into haemocoel spaces (Berg & Knutson 1978). 

Sepedon Latreille, 1804, and the closely related genera Sepedonella Verbeke, 
1950, and Sepedoninus Verbeke, 1950, account for over three-quarters of de¬ 
scribed Afrotropical Sciomyzidae, whereas Nearctic Sepedon account for only 
10% of the sciomyzid fauna (Knutson, Neff & Berg 1967). Because of this dis¬ 
crepancy, it would be interesting to establish if Afrotropical Sepedon fill the many 
different niches occupied by species of several other genera in other regions (see 
Berg & Knutson 1978, for descriptions of the seven known larval feeding catego¬ 
ries in the family). Besides the question of adaptive radiation in Sepedon , sciomy- 
zids such as these could be useful in the biological control of snails of medical and 
veterinary importance (Berg & Knutson 1978). 

Despite these important study incentives, Afrotropical Sepedon biology has 
been neglected. Dr W. C. Frohne reared S. ruficeps Becker, 1922, and S. scapu- 
laris Adams, 1903, in 1962. No deviations from reported Sepedon larval feeding 
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behaviour were observed. S. hispanica hispanica Loew, 1862, has also been 
reared; larvae differing from other reared Sepedon species by not invading water 
and feeding as parasitoids through the first half of larval life (Knutson, Neff & 
Berg 1967). S . hispanica hispanica is a Palaearctic subspecies; the Afrotropical 
subspecies, 5. hispanica ruhengeriensis Verbeke, 1950, has not been reared. 

My study represents a further attempt to establish the degree of adaptive radi¬ 
ation in Afrotropical Sepedon larvae, and covers, in particular, various aspects of 
larval feeding behaviour. 


MATERIALS AND METHODS 
Collection and maintenance of adults 

Adult flies were collected with sweepnets between February and July 1981 and 
in January/February 1982, from three different sites (Fig. 1): (1) along the Mpu- 
shini River, Ashburton; (2) around an impoundment at Ukulinga Research Farm, 
University of Natal, Mkondeni, and (3) below the Ntshongweni Dam, Ntshong- 
weni Nature Reserve, near Nshongweni. 

Adults of S. neavei and 5. testacea Loew, 1862, were kept singly or in pairs, in 
bottomless, clear plastic containers (Fig. 2). A small plastic petri-dish filled with 
water and containing Lemna and Spirogyra from the same collection sites, was 
placed in the bottom of each container. This provided extra moisture and a nutri¬ 
ent source. Containers were kept in the laboratory or in a 24 °C constant-temp¬ 
erature room (when the seasonal reduction in room temperatures began). 
Containers were checked daily; snail carrion was supplied as required, petri- 
dishes were topped up with water, peat-soil dampened and eggs removed and 



Fig. 1. Location of collecting sites at: L Ashburton, 2. Ukulinga and 3. Ntshongweni Dam. 
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counted* Adults fed on an equal proportion mixture of honey, casein and 
brewer's yeast, which was daubed on the netting on top of the container. Adults 
were placed in aquaria for behavioural observation. 

Larval rearing 

Plastic petri-dishes (6,5 x 2,2 cm) with tightly fitting lids were filled with water 
to a depth of 3 mm. Tightly fitting lids prevented the escape of second and third 
instars from the petri-dishes. Eggs were placed either individually on the petri- 
dish wall with a damp camel's hair brush, or the leaf on which they were laid was 
stuck there with Mayer's albumen. In both instances eggs were positioned 5 mm 
above water level. Initially an excess of small snails was placed with newly 
hatched first instar larvae. If small snails (about 3 mm in length) were not avail¬ 
able, larger snails were crushed to provide larval food. As larvae matured, water 
depth and the size of snails provided was increased. Dead snails were removed 
daily, measured and replaced by live ones. 



Figs. 2-5. Eggs and egg collection: Sepedon neavei and 5. testacea . 2. Standard container (12 x 14 
cm) used for egg collection (GP = Glass petri-dish, DP = Damp peat-soil, PP = Plastic 
petri-dish, G = Grass plant and EPM = Equal part mixture of honey, casein and brewer’s 
yeast, daubed on fine netting covering the top of the container). 3. 5. neavei egg in dorsal 
view (CA = Central area, DR = Dorsal ridge, L = Lateral groove, LR = Lateral ridge 
and M = Micropyle). 4. 5. testacea larva within egg: ventral view (Transmitted light). 
5. a. S. neavei egg-cluster on grass-blade, b. Single S. testacea eggs along the axis of a grass- 
blade. 
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Maintenance of puparia 

As soon as pupariation occurred in the water, puparia were removed and 
placed on damp peat-soil in glass petri-dishes with lids. These were kept in a con¬ 
stant-temperature room. Newly emerged adults were transferred to other con¬ 
tainers for preoviposition studies. 


RESULTS 

Egg stage 

Morphology 

S. neavei . Cream to pale grey. Pale grey especially noticeable between dorsal and 
lateral ridges and in central area. Length 1,40-1,45 mm (x = 1,42), width 
0,30-0,35 mm) (x = 0,33). Micropylar anterior end with blunt tubercle and op¬ 
posite posterior end spheroid and slightly punctate. Two dorsal ridges delimit cen¬ 
tral area and lateral ridges from lower margins of lateral grooves (Fig. 3). Central 
area and chorion below lateral ridges with fairly regular reticulations, but these 
absent on extreme ventral surface. Lateral grooves with low and irregular reticu¬ 
lations (based on 10 specimens). 

S. testacea . Cream white. Length 1,42-1,50 mm (x = 1,46), width 0,35-0,40 mm 
(x = 0,36). Eggs differ from 5. neavei in being more fusiform (Fig. 4) (based on 
4 specimens). 

Oviposition 

S. neavei: Oviposition behaviour was similar to that observed in S. testacea . Eggs 
were laid side by side, perpendicularly or diagonally across grass-blade venation 
(Fig. 5a). Eggs were also laid in groups on grass-stems, grass-seeds and on the 
side of the plastic container. Eggs were a cream colour when laid and darkened to 
pale grey soon afterwards. 

S. testacea: Late one morning a female fed on freshly crushed Helix aspera 
Muller. She then walked up the side of the aquarium nearby, tapping her abdomi¬ 
nal apex on the glass as she went. This procedure was repeated whilst backing 
down towards the carrion. Two white eggs were laid on a plant nearby. The fe¬ 
male then continued feeding on the carrion. Eggs were always laid separately on 
dead or green grass-blades, parallel to the leaf-axis (Fig. 5b). Eggs were a very 
pale cream colour when laid and did not darken with time. 

Incubation periods 

S. neavei: 6-7 days at room temperature and 4-5 days at 24 °C. 

S. testacea: 4-7 days at 24 °C. 

Eclosion 

S . neavei larvae dropped into the water below them, after eclosion. When S . testa¬ 
cea larvae hatched through the anterior dorsal half of the egg, they did not drop 
into the water immediately, but often moved about on the side of the petri-dish 
above the water. 
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Larval stages 

Morphology of first (LI), second (L2) and third (L3) instars 

S. neavei: LI. (Fig. 6). Cream to brown, transparent to opaque integument. 
Length 1,30-3,90 mm (x = 2,19); width 0,35-0,72 mm (x = 0,47). First seg¬ 
ment anteriorly bilobed. Postoral spine band surrounds less than three-quarters of 
segment posterior to mouth opening. First 4 segments simple, remaining 7 or so 
with various, often indistinct, arrangements of tubercles. Tubercles clustered 
laterally on these segments. When distinct ventrally, up to 7 transverse rows of 4 
tubercles each. Dorsal transverse integumentary ridges often present. Spiracular 
disc (Fig. 7) often with 1 pair of apparently 2 segmented ventrolateral lobes. 
When apparent, basal sections swollen. One pair lanceolate ventral lobes. Both 
pairs of lobes very finely haired. Two spiracular plates near disc centre, each with 
B-shaped spiracular opening and apparently 4 interspiracular processes on ends of 
spiracular tubes. Anal proleg (Fig. 8) a low hemispherical tubercle, just anterior 
to anal plate; often blackish. Anal plate split into 2 elongate-ovoid areas, usually 
dark brown. Up to 6 transverse rows of hairs dorsally, usually matching position 
of transverse rows of ventral tubercles (based on 30 specimens). Cephalo- 
pharyngeal skeleton (Fig. 9): Paired mouthhooks, each with ventral projection, 
without accessory teeth. Two sclerites between posterior margin of mouthhooks 
and apex of hypostomal sclerite. Hypostomal and pharyngeal sclerites fused. 
Epistomal sclerite reduced. Dorsal cornua very narrow and variable in form. 
Ventral cornua slightly sclerotised and shape indistinct. 



Fig. 6. Size range of S. neavei first instar. 
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L2 (Fig. 10). Brown to dark brown. Length 2,45-6,00 mm (x = 3,86); width 
0,90-1,60 mm (x = 1,17). First segment bilobed. Segments V-XI dorsally with 
integumentary folds and/or tubercles. Hairs may occur on dorsal ridges. Each seg¬ 
ment with 3 lateral tubercles, middle tubercle tends to be anterior to upper and 
lower ones. Dorsolateral tubercle usually above upper lateral tubercle. Segments 
V-XI with 1 ventrolateral tubercle on each side; these either connected by flat in¬ 
tegumentary ridge or 4 separate tubercles. Spiracular disc with all lobes distinctly 
haired. Second section of ventrolateral lobes lanceolate. Ventral lobes elongate. 
Dorsal, dorsolateral and lateral lobes grouped together along anterior margin of 
disc. Two spiracular plates in upper median part of disc, usually imbedded in 
integumentary folds. Spiracular plates with B-shaped spiracular openings and 
apparently 4 interspiracular float processes. These can be folded fanwise beneath 
dorsal lobes (Fig. 11). Anal proleg and plate as in LI. (Based on 10 specimens). 
Cephalopharyngeal skeleton (Fig. 12): Paired mouthhooks, with 3 accessory teeth 
below each hook. Ventral arch articulating with posteroventral margins of mouth- 
hooks. Anterior margins of fused hypostomal-pharyngeal sclerites, articulating 
with posterior margins of mouthhooks. Pharyngeal sclerite with convexo-concave 
curve. Dorsal cornua longer than ventral cornua. 

L3 (Fig. 13). Dark brown. Ventrally paler brown in small specimens. Length 
4,20-11,10 mm (x = 7,78), width 1,80-3,60 mm (x = 2,71). First segment 
strongly bilobed. Segment II may have ventrolateral tubercle on each side. Seg¬ 
ment IV usually with pair of lateral tubercles. Segments V-XI dorsally with trans¬ 
verse integumentary folds. Segments V-X each with 1 or 2 dorsolateral tubercles 
on each side. Segments V-XI each with 3 pairs of lateral tubercles, sometimes in¬ 
distinct. Segments VI-X with 2-3 pairs of ventrolateral tubercles; ventrally with 3 



Figs 11-12. S . neavei second instar. 11. Spiracular disc. 12. Cephalopharyngeal 

skeleton. 


300 


ANNALS OF THE NATAL MUSEUM, VOL. 25(2). 1983 



Figs 13-14. Momhology and size range of 5. neavei third instar. 

13. Size range. 14. Ventral view entire larva, showing 
prominent lateral tubercles. 


pairs of transverse tubercles posterior to ventrolaterals. Both types of tubercle 
may be indistinct. Segment XI with 1-2 pairs of ventrolateral tubercles and 2-3 
pairs of ventral tubercles. Ventrolateral tubercles ventrally connected by integu¬ 
mentary ridge (Fig. 14). Spiracular disc (Fig. 15) with 1 pair elongate, lanceolate 
ventral lobes and 1 pair lanceolate, 2 segmented ventrolateral lobes. Tubercular 
to subconical dorsal lobes and low, elongate dorsolateral and lateral lobes; last 
two lobes sometimes indistinguishable. Two spiracular plates in middle of disc, 
each with 3 elongate spiracular slits. Deep cleft between mounds on which spira¬ 
cular slits raised, positioned below raised area formed by junction of ventral lobe 
bases. Anal plate dark. Anal proleg may be raised on an integumentary ridge at 
its base. Tubercular mound can occur laterally on each side of segment XII (based 
on 5 specimens). Cephalopharyngeal skeleton (Fig. 16): Paired mouthhooks, each 
fairly regularly curved, but apex with slight ventral bend. Four accessory teeth 
below each hook. Ventral arch with teeth anteriorly and shallow median notch 
posteriorly. Posterior margins of mouthhooks articulating with hypostomal scler- 
ite below and epistomal sclerite posterodorsally. Pharyngeal sclerite with transpa¬ 
rent dorsal ridge and dorsal cornua longer than ventral cornua. 

S. testacea: LI (Fig. 17). (Most features indistinct in few poorly preserved speci¬ 
mens). White to pale cream; integument transparent. Length 1,20-3,00 mm; 
width 0,28-6,00 mm. First segment anteriorly bilobed. Postoral spine surrounds 
one half of segment posterior to mouth opening. Segments I-V simple. Segments 
VI-XII without dorsal integumentary folds. Segments VI-XI with 2-3 lateral 
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Figs 15-16. S. neavei third instar. 15. Spiracular disc (D = Dorsal lobe, DL = 
Dorsolateral lobe, IP — Interspiracular float process, L = Lateral lobe, 
S = Spiracular slit, V = Ventral lobe and VL = Ventrolateral lobe). 
16. Cephalopharyngeal skeleton (A = Accessory teeth, E = Epistomal 
sclerite, H = Hypostomal sclerite, M = Mouthhook and VA = Ventral 
arch.) 


tubercles, segment XII with 1. Ventral integumentary ridges on posterior 6-7 seg¬ 
ments. Spiracular disc with ventrolateral and ventral lobes conical, and anterior 
margin evenly arcuate. Dorsal, dorsolateral and lateral lobes tubercular and vari¬ 
ously visible. Two spiracular plates, each with B-shaped spiracular opening. Inter¬ 
spiracular processes usually not visible. Anal proleg similar to S . neavei , but anal 
plate not darkened (based on 3 specimens). Cephalopharyngeal skeleton (Fig. 
18): Paired mouthhooks, each with ventral projection, without accessory teeth. 
Two sclerites between lower part of mouthhooks and hypostomal sclerite. Hypo¬ 
stomal and pharyngeal sclerites fused. Ventral cornua with indistinct posterior 
prolongation. 

L2. Cephalopharyngeal skeleton (no preserved larvae for description) (Fig. 19): 
Paired mouthhooks, with 2-3 teeth below each hook. Weakly developed ventral 
arch articulating with posteroventral margins of mouthhooks. Anterior margins of 
fused hypostomal-pharyngeal sclerites articulating with posterior margins of 
mouthhooks. Pharyngeal sclerite largely pale. Dorsal and ventral cornuae sub¬ 
equal in length. 
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Fig. 17. Size range of S. testacea first instar. 


L3. Cephalopharyngeal skeleton (from puparium; no preserved specimens for de¬ 
scription, but see Fig. 20: drawing of live specimen) (Figs 21 & 22). Regularly 
curved, paired mouthhooks, with 4 accessory teeth below each hook. Ventral arch 
with teeth anteriorly and V-shaped median notch posteriorly. Posterior margins of 
mouthhooks articulating with hypostomal sclerite below and epistomal sclerite 
posterodorsally. Pharyngeal sclerite largely pale. Dorsal and ventral cornuae 
transparent. 

Larval biology in the laboratory 
S. neavei 

After hatching and falling into the water, the larvae took air into the gut to 
achieve flotation; hydrofuge hairs around the spiracular slits ensured surface con¬ 
tact. The larvae moved about just below the surface by rhythmical contraction 
and relaxation of longitudinal muscles. Midway through LI, some larvae left the 
water and gathered on aquatic vegetation. Late Lis became more active pred¬ 
ators, and faster forward movement was achieved by rapid up and down move¬ 
ments of the spiracular disc area in the water. Larvae left the water more 
frequently, one or two days before the end of LI. L2s were strikingly darker, with 
more prominent segmentation. They tended to be more amphibious and stayed 
out of water at the beginning and end of the larval stadium. L2s became blackish 
in colour and very sluggish, just prior to the moult. L3s also became sluggish to¬ 
wards the end of the stadium and tended not to feed. Mature L3s often rolled on 
to their dorsa and swam forward by undulating the spiracular disc area. This for¬ 
ward motion could be halted by rolling right side up and holding the spiracular 
disc curved dorsally as a brake. 
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Figs 18-22. S. testacea instars. 18. First instar cephalopharyngeal skeleton. 

19. Second instar cephalopharyngeal skeleton. 20. Third instar in life 
(note air bubble in intestine). 21. Third instar epistomal and pharyn¬ 
geal sclerites. 22. Third instar mouthhooks* ventral arch and hyposto- 
mal sclerite. 


The LI moult occurred either in or out of the water, with the exuviae split dor- 
sally along the midline of the anterior third to half. L2 exuviae were found in and 
out of water and had their anterodorsal half to two-thirds split along the midline. 

Larvae could feed wholly beneath the surface, although for short periods only 
in Lis. In L2s and L3s, subsurface feeding was noted particularly when Planorbis 
planorbis Linnaeus were preyed upon. In L3s, the entire larva moved inside the 
aperture and applied the lobes of the spiracular disc and the disc itself against the 
inside of the submerged shell. Snails that were entirely out of water were also 
preyed upon. One LI slid its mouthhooks beneath the aperture of Physa acuta 
Drapernaud and then pushed upwards into the visceral hump, without overturn¬ 
ing the snail. An L2 caught and fed on a small Biomphalaria pfeifferi Krauss on 
the petri-dish wall, well above the water surface (Fig. 23). An L3 fed on a Lym- 
naea natalensis Krauss, in the same manner as described above for the feeding on 
Physa (Fig. 24). 
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Figs 23-28. Feeding strategies of S. neavei second and third instar larvae. 23. Second instar feeding on 
a small Biomphalaria pfeifferi on the petri-dish wall, above water level. 24. Third instar 
feeding in the visceral hump of Lymtxaea natalensis , out of water. 25. Second instar 
probing the foot of Bulinits sp. (above). The foot is withdrawn, rolling the snail over, so 
the larva can start feeding whilst maintaining surface contact (below). 26. Third instar 
feeding within an overturned Bulinus sp., with posterior spiracles maintaining surface 
contact. 27. Third instar moving into the coiled shell of B. pfeifferi. 28. Third instar en¬ 
tirely within the coiled shell of B. pfeifferi. The spiracular disc is visible in the aperture, 
where it maintains surface contact. 


Up to seven Lis could feed together on an overturned Bulinus (Bulinus) sp. 1 in 
the water, for up to three to four days. Feeding of later instars on this species 
lasted from five minutes to 3,5 hours. The third instar was not completed with 
only Bulinus as prey. High mortality of L2s and L3s probably resulted from star¬ 
vation, following many unsuccessful attacks on Bulinus (see explanation below). 
Physa was also not favoured as larval prey and was attacked only when offered as 
prey together with other snail species. When offered Physa alone, Lis survived 
for only four days. 

1 Although B. (Bulinus) tropicus Krauss was most commonly used for larval rearing studies, it is 
possible that other species were involved as well, since not all specimens were retained for identifica¬ 
tion after they had been preyed upon. 
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Snails were most frequently attacked just below water level, although these at¬ 
tacks always appeared to be incidental* Once in contact with the snail shell, larvae 
(particularly Lis) seemed to use their hydrofuge hairs to grip the shell surface* 
The body was then arched downwards and up into the aperture, where the foot 
was irritated by mouthhook rasping, even while the snail was moving. Bulinus was 
relatively insensitive to mouthhook rasping. This, plus the fact that larger Bulinus 
moved rather rapidly in the water, meant that attacks on this species often failed. 
Rarely, however, mouthhook rasping caused the foot to break contact with the 
substrate and withdraw, rolling the snail over and simultaneously pulling the larva 
inwards (lower part Fig. 25). The larva could then regain surface contact, push 
into the visceral hump and start feeding. When L2s and L3s fed on Bulinus , red 
haemolymph was usually visible in the water around the prey and in the gut of the 
feeding larva. L3s became so large that only the first few segments passed through 
the aperture into the shell (Fig. 26). 

Most larval attacks on Bulinus were, however, unsuccessful. Even if foot/sub¬ 
strate contact was broken, snails often extruded the foot in response to mouth¬ 
hook rasping and managed to regain contact and move away from the attacking 
larva. Biomphalaria , with a spirally coiled upright shell and a small aperture and 
foot, moved slowly and clumsily. Thus, once a larva managed to break foot/sub¬ 
strate contact, the snail would fall on to one of its sides; and from such a position 
the snail took some time to right itself successfully. During this time, mouthhook 
rasping usually initiated foot withdrawal and the larva could move into the inner 
coils of the shell (Fig. 27), until only the spiracular disc was visible in the aper¬ 
ture, where it maintained surface contact (Fig. 28). 

Lis often attacked snails which were moving upside-down, with the foot in con¬ 
tact with the surface. Extra air was taken into the larval gut to ensure flotation 
with the extra load, since the snail could rapidly sink and be out of reach when 
the contact of the foot with the surface was broken. One LI (out of water on the 
side of the petri-dish) reached below the surface with its mouthhooks, secured a 
grip on a small Bulinus and then dropped into the water and fed on it whilst float¬ 
ing from the surface. An unexpected occurrence was the feeding by a LI on em¬ 
bryonic Bulinus inside an egg-packet. 

Groups of five 5. neavei larvae were reared separately on Bulinus , Biom¬ 
phalaria , Lymnaea and Planorbis. Using adequate numbers of a large size-range 
of snails, rearings were done at 24 °C. 

Unless otherwise indicated, numbers of snails killed are for the groups, and not 
for the individual larvae. Freshly crushed snails of all species except Physa acuta 
were readily fed on, often in preference to small living snails, particularly during 
the first two days of LI. Lis could feed on these crushed snails in water for as 
long as one day, often with their entire bodies imbedded in the tissues. 

From Table 1, it can be calculated that each S . neavei larva could kill 18 Biom¬ 
phalaria , 23 Lymnaea or 20 Planorbis during three instars. Although fewer Biom¬ 
phalaria were killed than Lymnaea or Planorbis , the larval stadium lasted 7,5 and 
3 days longer respectively, when larvae were reared on the latter two genera and 
not on Biomphalaria . This could have resulted in more generations and therefore 
more snails killed, when larvae preyed on Biomphalaria (Table 2). 
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TABLE 1 

Sepedon neavei: instar durations and maximum length (and numbers) of Bulinus, Biomphalaria, 
Lymnaea and Planorbis killed per instar. 


Instars 

Duration 

Duration 

Maximum 

Duration 

Maximum 

Number 

Duration 

Maximum 

Number 

Duration 

Maximum 

Number 

of 

on mixed 

on 

Length 

on 

Length 

Biom - 

on 

Length 

Lymnaea 

on 

Length 

Planorbis 

Sepedon 

snail 

Bulinus 

Bulinus 

Biom- 

Biom - 

phalaria 

Lymnaea 

Lymnaea 

killed 

Planorbis 

Planorbis 

killed 

neavei 

diet 

alone 

killed 

phalaria 

phalaria 

killed 

alone 

killed 

(% of 

alone 

killed 

(% of 


(days) 

(days) 

(mm) 

alone 

killed 

(% of 

(days) 

(mm) 

Total) 

(days) 

(mm) 

Total) 





(days) 

(mm) 

Total) 







First 

5,5-7 

7,5 

4 

4,5 

6 

11 

4-5 

6 

8 

5-6 

3,5 

14 

(Ll) 






(15) 



(7) 



(14) 

Second 

4-5 

5 

6 

4 

6 

20 

6-7 

8 

34 

4 

6 

34 

(L2) 






(27) 



(29) 



(34) 

Third 

8-9 

X 

8,5 

6-7 

9 

42 

9-13 

11 

75 

9 

9 

51 

(L3) 






(58) 



(64) 



(52) 

Total 

17,5-21,5 

_ 

— 

14,5-15,5 

— 

73 

19-25 

_ 

117 (in 

18-19 

_ 

99 (in 







(one Ll 



19 days) 



16 days) 







died after 
4 days) 






* 


X = Not completed. 

* = Larvae ceased feeding before the end of L3. 
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TABLE 2 

Effect of diet on S. neavei larval stadium. 


Prey 

Larval stadium duration (Days) 

Bulinus 

32,5 

Biomphalaria 

28 

Lymnaea 

35,5 

Planorbis 

31 


L3s always killed the most snails and Lis the fewest. This was because initial at* 
tacks on snails by small larvae were far more often unsuccessful than when larvae 
were larger, even though snails less than 3 mm long were provided for smaller lar¬ 
vae. The average length of snails killed per instar was lowest in Lis and highest in 
L3s (Table 3). Variations in larval size, when larvae preyed on different snail 
species, were not significant. In general, Lis ranged in size from 2 x 0,25 to 4 x 1 
mm, L2s from 4 x 1 to 8 x 1,75 mm and L3s from 7 x 1,5 to 12,5 x 2,5 mm. L3 
stadia were always longer than LI and L2 stadia. L2 stadia were shorter than LI 
stadia, but not by fifty to eighty hours as suggested by Barnes (1975). Larval mor¬ 
tality was generally highest in Lis. This supports the views of Barnes (1975) and 
Beaver (1972), working on Sepedort fuscipennis Loew and 5. spinipes (Scopoli) re¬ 
spectively. I found it difficult to find or rear large numbers of snails small enough 
to be preyed upon successfully by Lis; Lis can therefore successfully attack only a 

TABLE 3 

Average lengths of snails killed by S. neavei larvae. 


Instar 

Biomphalaria 

(mm) 

Lymnaea 

(mm) 

Planorbis 

(mm) 

First 

2,1 

2,6 

2,5 

Second 

3,5 

4,9 

3,7 

Third 

5,7 

6,3 

6,1 


limited size range of snails (Beaver 1972, Geckler 1971, Eckblad & Berg 1972). 
This may have contributed to the high LI larval mortality. 

Physa acuta (Physidae) was probably introduced to South Africa from North 
America, via Europe, prior to 1956 (Brown 1980). S . neavei larvae almost totally 
rejected snails of this exotic species and preferentially preyed on other species, 
even Bulinus. Planorbis planorbis (Planorbidae) is also exotic and occurs in 
Europe, S.W. Asia and North Africa (Brown 1980), but was voraciously preyed 
upon. Planorbis and Biomphalaria (also very readily accepted as prey) belong to 
the subfamily Planorbinae. The other planorbid subfamily, the Bulininae, in¬ 
cludes Bulinus , on which larvae developed with difficulty. It seems that host pref¬ 
erence was not related to whether host snails were exotic or not, but to the family 
or subfamily they belonged to. Thus, S> neavei larvae rejected Physidae, but ac¬ 
cepted Planorbinae and Lymnaeidae. 
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S. testacea 

Life-styles of these larvae differed from those of 5. neavei in a few aspects only: 
Lis were much more agile out of water and had a rapid forward movement. Lar¬ 
vae differed in having a rather clumsy swimming action, with lateral rolling. In life 
larvae were much paler, especially in Lis. Interspiracular float hairs were not as 
easily visible. 

Lis preyed on snails in and out of water. Crushed snails of all species except 
Physa and Biomphalaria , were fed on for up to twenty-two hours. The durations 
of the first, second and third instars, were 4-7, 5-9 and 10-14 days respectively. 
Although larvae were not reared separately on different snail species, each instar 
was clearly unable to kill Biomphalaria , Lymnaea and Planorbis as large as those 
killed by S. neavei larvae. 

Larval biology in the field 

Larvae were collected from Nshongweni, in a shaded, muddy pool formed as a 
run-off from the Ntshongweni Dam. The pool was surrounded by long grass and 
its surface was almost wholly covered by Lemna, but Eikornia crassipes was pres¬ 
ent as well (Fig. 29). 



Fig. 29. Impounded water area below the Ntshongweni Dam wall. 


5. neavei L2s and L3s were scooped up with Lemna from the pond periphery. It 
is likely that snail prey gathered on the grass plants there, and this is why larvae 
occurred there as well. Only Lymnaea natalemis was present in appreciable num¬ 
bers in the water, although larvae were found feeding on Biomphalaria and 
Bulinus as well. 
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Puparial stage 

Morphology 

S. neavei (Figs 30 & 31): Dark red-brown, often with testaceous to reddish irides¬ 
cence, especially dorsally. Posterior end usually darker brown. Length 7,0-8,0 
mm (x = 7,8); width 2,8-3,4 mm (x = 3,0). Dorsolateral tubercle groups con¬ 
spicuous, but lateral and ventral tubercles also visible. Anterior end bluntly 
tapered. Spiracular tubes with posterior spiracular plates thrust laterally and well 
above shrunken spiracular disc. Ventral lobes conspicuously produced and ventro¬ 
lateral lobes applied against sides of disc. Dorsal, dorsolateral and lateral lobes a 
variously fused flat ridge around anterior margin of disc. Cephalopharyngeal ske¬ 
leton attached inside ventral cephalic cap (based on 15 specimens). 



Figs 30-34. Puparia of S. neavei and S . testacea. 30-31. S. neavei . 30. Lateral view. 31. Dorsal 
view. 32-33. S. testacea. 32. Lateral view (eclosed). 33. Dorsal view (eclosed). 
34. 5. testacea cephalic cap, in dorsal view. 


5. testacea (Figs 32-34): Pale red-brown, with sutures marked by darker brown. 
Length 7,8-8,0 mm; width 2,6 mm. Dorsolateral and lateral tubercle groups fairly 
distinct, but ventral tubercles not visible. Anterior end bluntly tapered. Spiracular 
tubes testaceous, with posterior spiracular plates thrust laterally and slightly for¬ 
wards above shrunken spiracular disc. Ventral and ventrolateral lobes are low, 
conspicuous tubercles. Remaining lobes of disc indistinct. Cephalopharyngeal 
skeleton attached inside ventral cephalic cap (based on 2 specimens). 

Pupariation 

S. neavei larvae expelled their meconium about two days before pupariation. 
Pupariation occurred in and out of water. With S. neavei , pupariation took two to 
three hours and puparia darkened from pale to dark brown in three to four hours. 
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With S. testacea , puparia darkened in thirty minutes. Puparia of both species 
floated just beneath the surface, with the posterior spiracles in contact with it. 
The dorsal cephalic cap also maintained surface contact in both cases. 

Duration (Puparial and pupal periods together) 

The durations of S. neavei were 13 days, 12-13 days, 12-15 days and 12-13 
days, when the larvae preyed on a mixed snail diet, Biomphalaria , Lymnaea and 
Planorbis respectively. The duration of S . testacea was 11-12 days on a mixed 
snail diet. 


Adult stage 

Emergence 

S . neavei had the abdomen and thorax pale and the abdomen undistended, with 
segmentation distinct shortly after emergence. The wingbuds were 3 mm long and 
held vertically at this time. The wings and abdomen were fully distended after fif¬ 
teen minutes; the thorax and abdomen darkened fifteen minutes later. After forty 
minutes movement and grooming began; feeding only started after three to four 
hours. 

Morphology 

Sepedon is separated from other Afrotropical sciomyzid genera mainly by 
venational and bristle characters, and by the colouring of the head, thorax and 
wings. Sepedon species (Fig. 35) have the eyes of both sexes broadly separated 
and the antennae long and porrect. The first antennal segment is at most, half the 
length of the third segment. The hind legs, particularly the femora, are long and 



Fig. 35. Sepedon neavei male. 
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robust. The femora may be brightly coloured. The wings are long and narrow. 
They are never spotted, but there may be some apical infuscation. The male 
epandrium is swollen. The female’s abdomen is apically pointed and terminates in 
a pair of cerci. 

Biology in the laboratory 
Feeding 

In addition to the feeding medium, adult Sepedon fed on mollusc and even in¬ 
sect carrion. Attraction to freshly crushed and boiled Helix aspersa and Limax sp. 
carrion, occurred about one day after it had been placed in the aquarium. Feeding 
on Helix was vigorous and lasted twenty to sixty minutes. Feeding on Limax was 
less intense and of shorter duration. 

Examination of S . neavei everted labella, revealed one row of eight to nine pre- 
stomal teeth (Fig. 36) on the inner part of each side. The teeth would be exposed 
when the labella are everted, and would probably have been used for rasping, as 
with other muscoid flies. S . neavei was also observed feeding on Spirogyra fila¬ 
ments, which were teased upwards and away from exposed algal mounds. This is 
plausible, since the two rows of prestomal teeth on opposing sides curve inwards, 
away from the sides of the labella. The teeth could therefore have functioned as 
hooking structures as well. 

Moisture was imbibed in two ways. First, by probing damp substrates with the la- 
bellum, secondly, by landing on the water surface and taking liquid directly from 
there, with an extended proboscis. The latter behaviour lasted up to 30 seconds. 



Fig. 36. S. neavei . Two prestomal teeth curving away from the side of the labellum. Scale lines 10 
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Copulation behaviour 

S. neavei showed no courtship behaviour. A male simply mounts a passing fe¬ 
male, and if she is receptive, she arches her abdominal apex upwards to make 
contact with his genitalia. Once coupled (Fig. 37), the male rests his tarsi along 
the female’s parafrontals on either side, so that the last few tarsal segments reach 
to just below the outer edge of each antennal base. The male’s middle legs are 
held away from the female’s body, but the hind tarsi are positioned on the surface 
of the female’s wings, in about the basal third of the costal area. The male’s wings 
remain closed and the female arches her wings downwards and outwards on either 
side of her abdomen. The male extends his proboscis downwards, between the 
bases of the female’s antennae, and makes contact with the female’s partially ex¬ 
tended proboscis. The male’s labellum everts and preens the female’s labellum— 
the male possibly passing regurgitated food to the female. The female sometimes 
fully extends her proboscis and rubs her fore tibiae with either side of it. Copulat¬ 
ing pairs did not orientate in any particular way and females could walk around in 
copulo. 

S. testacea (Fig. 38) differed in that the female’s wings were not arched down¬ 
wards. Differential positioning of mid and hind legs was probably not a constant, 
species specific feature. The male/female proboscis interaction was not observed. 

S. pleuritica differed from 5. neavei , only in that the proboscis interaction did 
not occur. In one copulating pair (Fig. 39), the male prevented a female over¬ 
balance by placing his hind legs on the surface of the grass-blade on which they 
were mating. Differential positioning of mid and hind legs was not considered a 
species specific feature. 

The duration of mating in these species was from about 15 minutes to two 
hours. 



Figs 37-39. Sepedon pairs copulating. 37. S. neavei. 38. 5. testacea . 39. S . pleuritica. 



BARRACLOUGH: THE BIOLOGY OF SEPEDON 


313 


Preoviposition period 

Newly emerged S . neavei were maintained at 24 °C: Pair without snail carrion: 
preoviposition period of 6,5-7,5 days. Female without snail carrion: preoviposi¬ 
tion period of 11,5-12,5 days. Female (and male) with snail carrion: preoviposi¬ 
tion period of 17 days. 

Oviposition records 

In 5. neavei the presence of a male greatly increased the number of eggs laid by 
a female. A female laid 99 eggs (range of 5-22 eggs per day and an average of 
nearly 6 eggs per day) in the first 17 days after first oviposition. During the 12 
days after which an adult male was placed in the female’s container, 345 eggs 
were laid (range of 12-84 eggs per day and an average of nearly 29 eggs per day). 
The count of 84 eggs in one day occurred two days after the male had been placed 
in the container. 



TIME IN DAYS 

Fig. 40. Oviposition history of an S . neavei female collected at Ashburton. 


A pair of 5. neavei from Ashburton were monitored at 24 °C, from 4 May to 20 
August 1981, when oviposition had clearly ceased. The pair died soon afterwards, 
the male having survived for 143 days and the female for 150 days; 650 eggs were 
laid over 91 days. There were 12 intervals during this period, ranging from 2 to 7 
days in length, when no eggs were laid (Fig. 40). As Barnes (1975) suggested with 
respect to 5. fuscipennis , there was a gradual decrease in egg output with advanc¬ 
ing age. 

Ecology 

At Ashburton, the Mpushini River is impounded by a cement causeway. Steno- 
taphrum secundatum and Typha latifolia were growing in 5-30 cm of water in the 
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area and Spirogyra was present in the water. Most of the area was sunny, but a 
small section was shaded by trees growing on the river bank (Fig. 41). Five 
species, including S . neavei , S. testacea and 5. pleuritica were collected from a 6 x 
6 m area, between 11 April and 19 June 1981 and between 15 January and 18 Feb¬ 
ruary 1982. Physa , Bulinus , Lymnaea and Biomphalaria occurred in the water in 
large numbers. 

The temporary pond at Ukulinga was exposed and surrounded by long grass 
and sedge (Fig. 42). Two species, including 5. testacea , were collected here be¬ 
tween 23 February and 11 April 1981. Despite frequent dredging, no snails were 
found in the water, and Sepedon populations were very small. 

Three species, including S. neavei , were collected from Nshongweni between 4 
May and 19 June 1981. 

Thus, large Sepedon populations occurred in a specific type of habitat. Features 
of this habitat were: Water flow into an impounded muddy area; the presence of 
grass such as Stenotaphrum secundatum in the water, ranging from about 0,5 m 
above water level near the centre of the water area, to 1,0 to 1,5 m on the mar¬ 
gins; emergent grass abundant and the presence of algae such as Spirogyra and a 
large number of host snails in the water, 

Sepedon species were present in large numbers at Ashburton (at least fifty per 
hundred sweeps in a 6 x 6 m area) in April 1981, but numbers decreased rapidly 
after the middle of May and adults were absent by the middle of June. A small 
adult population reappeared by the end of the year. However, whilst Sepedon 
were absent at Ashburton between May and June 1981, they were present in large 
numbers at Nshongweni. This implies that the populations were influenced by 
temperature and rainfall. At Ashburton, Sepedon were present only during the 



Fig. 41. Grass alongside an impounded section of the Mpushini River at Ashburton. Part of 
the shaded area is visible. 
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warmer months, particularly a month or two after the main annual rains. Lower 
winter temperatures there resulted in vegetation die-back, lower snail populations 
and therefore reduced larval and adult Sepedon populations. The lower snail 
populations were probably due to decreased fecundity. In colder months Bulinus 
(Physopsis) africanus ceases breeding and the reproduction of Biomphalaria pfeif- 
feri is much reduced (Frank 1964). At Nshongweni, on the margin of the coastal 
belt, conditions were much less arid and temperatures warmer in winter. No vege¬ 
tation die-back occurred in midwinter and snail population levels were probably 
sustained, resulting in relatively high adult Sepedon population levels at that time. 

More Sepedon species were present at Ashburton than at the other two sites, 
probably because of a more diverse and abundant larval food source and greater 
environmental heterogeneity. Four snail genera were abundantly represented at 
Ashburton, whilst Nshongweni had large numbers of only one genus. Although 
two species of Sepedon larvae were not particularly host specific in the laboratory 
(with the exception of Physa and perhaps Bulinus ), preferential predation could 
have occurred in the field (the biology of the other species involved is unknown). 
Larval host specificity may explain the species concentration evident at Ashbur¬ 
ton. Although little work has been done on the problem of microhabitat selection 
in freshwater snails, different species of planorbid and lymnaeid snails could have 
frequented different microhabitats in the water-bodies concerned, with different 
species of larvae segregated to these areas. Boettger (1944) suggested that planor- 
bids and lymnaeids may be negatively and positively phototaxic respectively. 
Since Ashburton had emergent grass (often a site for snail congregation) growing 
in shaded and sunny areas, different planorbid and lymnaeid species may have 
segregated to the former two areas respectively. This could not have occurred at 
the other two sites, which were either wholly exposed or shaded. Segregation at 



Fig. 42. Grass and sedge around temporary pond at Ukulinga. 
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Ashburton could have been linked to differential larval feeding behaviour, such as 
preying on snails in shaded or sunny areas, promoting larval species packing by 
decreasing competition for prey. 


DISCUSSION 

Laboratory cultures of both S. neavei and S . testacea were not strongly host spe¬ 
cific, although Physa acuta was rejected and survival on larger Bulinus was poor. 
The implications of successful predation on Biomphalaria pfeifferi and Lymnaea 
natalensis are important with respect to possible integrated biological control pro¬ 
grammes. B . pfeifferi is involved in the transmission of Schistosoma mansoni 
(causing intestinal schistosomiasis) and L. natalensis is the intermediate host for 
Fasciola gigantica , the giant liver-fluke. The use of Sepedon larvae as part of an 
integrated programme for the control of Biomphalaria and Lymnaea in problem 
areas, may prove feasible. 

S. neavei , a member of the Tetanocerini, had fairly diverse larval feeding be¬ 
haviour. Besides being aquatic or semi-aquatic predators, larvae fed in ways simi¬ 
lar to the: (1) scavenger, (2) egg-eater, and (3) sub-surface foraging categories of 
Berg & Knutson (1978). (1) Lis fed on a dead snail for three to four days (scav¬ 
engers also occur in the Salticellinae and Sciomyzini, but some other atypical Tet¬ 
anocerini may also feed on snail carrion). (2) LI S. neavei fed briefly on 
embryonic Bulinus species (Antichaeta Haliday larvae feed only on snail eggs or 
developing embryos). (3) S. neavei also did some subsurface foraging and feeding. 
Although this was not as well developed as in Hedria mixta Steyskal, the behav¬ 
iour may, as in Dictya Meigen, indicate evolution towards full subsurface foraging 
capabilities. Thus 5. neavei seems to partially occupy some of the niches occupied 
by other genera in other regions. There has therefore been some adaptive radi¬ 
ation in the Afrotropical Sepedon fauna. Detailed rearing studies of other species 
may confirm this as a general trend. 
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